Human monocyte activation for cytotoxicity against intracellular Leishmania donovani amastigotes: induction of microbicidal activity by interferon-gamma.
Macrophages are pivotal cells in interactions of man and leishmania. Leishmanial disease results from intracellular infection of macrophages: parasitized cells are seen in smears or biopsy specimens of lesions; macrophages cultured in vitro support replication of parasites. Paradoxically, parasite destruction is also mediated by macrophages, which become highly cytotoxic after exposure to immune lymphocytes or their lymphokine (LK) products. The precise molecular mechanisms by which lymphocytes or LK induce macrophage activation for leishmanicidal activity, however, are not yet known. We analyzed interactions of leishmania amastigotes with human monocytes cultured in vitro as a nonadherent cell pellet. Leishmania donovani and L. major replicated in freshly isolated monocytes. Monocytes treated with greater than 200 IU/ml of the LK, human Interferon-gamma (IFN-gamma), destroyed tumor cells and L. donovani, but not L. major. Phorbol myristate acetate, endotoxic bacterial lipopolysaccharide, and recombinant human IFN-alpha and IFN-beta did not induce cytotoxicity. The time course for induction of cytotoxicity contrasted sharply with that of previously described monocyte antileishmanial activity: IFN-gamma induced cytotoxicity even when added after infection with L. donovani; induction of cytotoxicity did not require that IFN-gamma be present throughout the period of culture after infection: a 30-min preinfection pulse of IFN-gamma was sufficient to induce 70% of maximal activity; and freshly isolated monocytes and cells cultured for up to 4 days in vitro prior to infection and IFN-gamma treatment were equally responsive to IFN-gamma. These studies provide convincing evidence for intracellular cytotoxicity for L. donovani by freshly isolated human monocytes. This system provides an important base for further analysis of induction and expression of cytotoxic mechanisms against leishmania and other intracellular organisms that cause human disease.